Supplementary Figure 2.
Sensitivity of carbon storage responses to the threshold seed size used to define large-seeded species. Boxes represent change in carbon stocks for 100% removal of large-seeded animal-dispersed species using different seed length thresholds to define large-seeded species, namely, the 75 th percentile seed length for each community, 2.0 cm, 1.8 cm and 1.5 cm. Simulations using different definitions consistently produced similar results
Supplementary Figure 3.
Changes in (a) stand volumes, (b) community-weighted wood densities and (c) relative abundance of large trees (≥70 cm DBH) relative to original values for 1000 simulation runs following removal of 25%, 50%, 75% and 100% of individuals belonging to large-seeded animal-dispersed tree species. The small plots towards the right of each panel represent corresponding responses in control scenarios in which equal numbers of individuals (above) and species (below) as those extirpated in the defaunation scenarios were removed
Supplementary Figure 4.
Boxplots showing that for a given basal area (30m 2 ha -1 ), forest stands comprising only small trees (<20 cm DBH) have less volume than stands comprising large trees (>20 cm DBH) or mixed stands with small and large trees (All). Equal basal area stands were assembled through simulations by randomly drawing individuals from the pool of small trees, large trees and all trees within the overall pool
Supplementary Figure 5.
Map showing the locations of 59 tree community datasets that were used to assess the prevalence of animal-dispersed tree species across tropical forest regions (also see Fig. 4 Figure 6 . Sensitivity of carbon storage responses to exclusion of palms from the simulations. Boxes represent simulated changes in carbon stocks following removal of all large-seeded animal-dispersed species from tree communities with palms either excluded (red) or included (blue). Simulations excluding and including palms consistently produced similar results Supplementary Table 1 : Simulated defaunation effects on carbon stocks, volume, wood density and relative abundances of large trees. Differences in median % change between defaunation and individual-based control scenarios (D-C1) and defaunation and speciesbased control scenarios (D-C2) for these responses at different extirpation levels are presented Control-2 (Equal numbers of species removed at random) 25% 50% 75% 100% 25% 50% 75% 100% 25% 50% 75% 100% Tanzania  92  99 100  100  53  51  52  51  51  33  38  44  Cameroon  95  99 100  100  52  51  52  53  42  38  36  39  Congo  79  90  96  99  52  51  51  53  48  46  45  48  India  83  93  99  100  52  52  52  51  63  37  37  46 91  97  99  100  50  51  52  51  49  50  50  50  Panama  79  87  94  100  50  51  52  51  54  48  48  51  Costa Rica  78  87  94  100  50  50  50  51  43  41  39  45  Malaysia  70  74  76  79  55  56  52  49  53  47  50  52  Australia  61  66  71  80  52  52  52  49  49  51  52  51  Indonesia  37  23  15  10  51  54  50  51  39  38  40  40   Supplementary Table 3 : Output of linear mixed effects model comparing species' maximum diameters, maximum attainable heights and wood densities across seed size and dispersal groups (fixed effects) with site included as a grouping term in the random part of the models. 
Supplementary Tables
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